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Objectives

•

 
Describe the etiology and epidemiology of C. difficile 
infection (CDI)

•

 
Review evidence-based clinical practices for     
preventing CDI

•

 
Discuss strategies to reduce CDI within the hospital and  
other healthcare settings 

•

 
Review CDI surveillance  
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Clostridium difficile Bacteria
•

 
Gram positive, anaerobic, spore-forming bacillus

•
 

Outer coating ‘sticky’, allowing firm adherence to 
environmental surfaces

•
 

Produces spores that can survive for months in the 
environment

•
 

Contamination of environment well-documented
•

 
Contamination most extensive in close proximity to 
symptomatic patients

•
 

Spores highly resistant to cleaning and disinfection

•
 

Colonizes 2-3% of healthy adults, 40% of neonates

3

Libby & Bearman (2009). Bacteremia due to Clostridium 
difficile, review of the literature.  Int J Inf Dis, 13, e305-e309. 
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Epidemiology of C. difficile Infection (CDI)

•
 

Most common cause of 
infectious diarrhea in 
hospitalized patients

•
 

C. difficile infection (CDI) 
ranges in severity from 
diarrhea colitis 
toxic megacolon death

•
 

Incidence and severity of 
illness appear to be 
increasing
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Heron et al. Natl Vital Stat Rep 2009;57(14). 
www.cdc.gov/nchs/data/nvsr/nvsr57/nvsr57_14.pdf

Age-Adjusted Death Rates for 
Enterocolitis Due to C. difficile, 1999–2006
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The figure above shows the age-adjusted death rate for enterocolitis due to Clostridium difficile for 1999 through 2006, by sex and white or black race. From 1999 to 2006, the rate for this disease increased an average of approximately 30% per year for both men and women and the white and black populations.
�
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New Epidemic Strain of C. difficile

•
 

BI/NAP1/027
▫

 
Historically uncommon – epidemic since 2000

•
 

More resistant to fluoroquinolones (e.g. Cipro) 
•

 
More virulent
▫

 
Increased toxin A and B production

▫

 
Toxin B binding factor, more adherence in the gut

▫

 
Increased sporulation

McDonald et al. N Engl J Med. 2005
Warny et al. Lancet. 2005
Stabler et al. J Med Micro. 2008
Akerlund et al. J Clin Microbiol. 2008
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These outbreaks were associated with a new epidemic strain of C. difficile, known as the BI/NAP1 (also known as PCR ribotype 027 and toxinotype III).  Although this strain type existed in the past, it was uncommon and was not associated with epidemic disease.  The epidemic behavior was coincident with an increased resistance to FQs compared to the historic strain.  It is believed that, because of its FQ resistance, the current B1/NAP1 strain has a selective advantage now in the setting of high FQ use.  The BI/NAP1 strain also produces an extra toxin known as the binary toxin, the significance of which is unknown.  Epidemiologic studies suggest that the current BI/NAP1 is more virulent, likely through a number of mechanisms, including: 1) higher toxin A and B production; 2) changes in the binding domain of toxin B, which may affect adherence in the gut; and 3) a greater ability to form spores, which may increase its survival in the environment and transmissability.�



Scope of CDI in Healthcare Facilities

Annual cases of CDI 
•

 
165,000 Hospital acquired (Hospital Onset)
▫

 
9,000 deaths

•

 
50,000 Hospital associated (up to 4 weeks post-discharge)  
▫

 
3,000 deaths

•

 
263,000 Nursing home onset
▫

 
16,500 deaths

Campbell Infect Control Hosp Epidemiol. 2009.        
Dubberke Emerg Infect Dis. 2008;14:1031-8.
Dubberke Clin Infect Dis. 2008      
Elixhauser et al. HCUP Statistical Brief #50. 2008.



Sunenshine et al. Cleve Clin J Med. 2006;73:187-97.

Pathogenesis of CDI

4. Toxin A & B 
production 
leads to colon 
damage

1. Ingestion of 
spores transmitted 
to patients 
via the hands of 
healthcare 
personnel   
and environment

Source of 
contamination 
with C. difficile 
spores? 
Other patients! 

2. Germination into
growing (vegetative)
form

3.  Changes in lower 
intestinal flora due to 
antimicrobial use allows 
proliferation of C. 
difficile in colon
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Acquisition of C. difficile occurs by oral ingestion of spores, which resist the acidity of the stomach and germinate into the vegetative form in the small intestine. Disruption of the commensal flora of the colon, typically through exposure to antimicrobials, allows C. difficile to proliferate and produce toxins that lead to colitis. The primary toxins produced are toxins A and B, two large exotoxins that cause inflammation and mucosal damage. Recent evidence suggests that Toxin B is the major toxin responsible for virulence.
�



Diagnosis of CDI

9

Cohen, S. (2008).  Clostridium difficile Infection:  
Current Challenges and Controversies.  Retrieved from 
http://www.rmei.com/CDI052/

•
 

Symptoms  - usually diarrhea
•

 
>3 unformed stools over 24 hours          

•
 

Positive stool test for presence of C. difficile or toxins 
•

 
Diagnostic imaging   
•

 
Colonscopy      

•
 

Abdominal CT Scan

Presenter�
Presentation Notes�
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As a general comment, there are other reasons patients have diarrhea:  tube feedings, …  not all diarrhea is c diff-related
�
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Risk Factors for CDI

•
 

Acquisition of C. difficile bacteria

•
 

Antimicrobial exposure

•
 

Advanced age

•
 

Underlying illness

•
 

Immunosuppression

•
 

Tube feeds

•
 

? Gastric acid suppression

•
 

Prolonged stay in healthcare facility

•
 

Inflammatory bowel disease / GI surgery

Presenter�
Presentation Notes�
Although a number of risk factors for CDI have been described, the main modifiable risk factors are antimicrobial exposure and acquisition of C. difficile.  Therefore, prevention efforts for CDI focus on reducing these risks.�



Risk Factors for CDI

•
 

Acquisition of C. difficile bacteria

•
 

Antimicrobial exposure

•
 

Advanced age

•
 

Underlying illness

•
 

Immunosuppression

•
 

Tube feeds

•
 

? Gastric acid suppression

•
 

Prolonged stay in healthcare facility

•
 

Inflammatory bowel disease / GI surgery

Modifiable 
risk factors
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CDC Prevention Strategies
To review

•

 

Should become 
standard practice

•

 

Consider implementing in 
addition to Core when 
infections persist or rates 
are high



CDI Prevention Strategies
Core
•

 
Contact Precautions for duration of diarrhea

•

 
Hand hygiene

•

 
Cleaning and disinfection of equipment and environment

•

 
Laboratory-based alert system for immediate notification 
of positive test results

•

 
Education about CDI for HCW, housekeeping, 
administration, patients, families



CDI Prevention Strategies 
Supplemental
•

 
Implement an antimicrobial stewardship program 

Note: will likely be changed by CDC to a Core strategy

•

 
Extend use of Contact Precautions beyond duration of 
diarrhea (e.g. 48 hours)
•

 
Presumptive isolation for patients with diarrhea pending 
confirmation of CDI
•

 
Perform handwashing (soap and water) before exiting room 
of CDI patient
•

 
Implement universal glove use on units with high CDI rates
•

 
Use sodium hypochlorite (bleach) agents for environmental 
cleaning



Considerations for CDI Supplemental 
Prevention Strategies
Antimicrobial Stewardship
•

 
Consider focused effort to reduce use of broad-spectrum 
antibiotics
▫

 
Prospective study in 3 acute medical wards for elderly  
demonstrated impact of antimicrobial management on 
reducing CDI  
•

 
Introduced a narrow-spectrum antibiotic policy

•
 

Reinforced using feedback
•

 
Associated with significant changes in targeted antibiotics 
and a significant reduction in CDI

Fowler et al. J Antimicrob Chemother 2007;59:990-5.



Considerations for CDI Supplemental 
Prevention Strategies
Presumptive Isolation

•
 

Patients with CDI may contaminate environment and 
hands of healthcare personnel before results of testing 
known 

•
 

For patients with >3 unformed (i.e. taking shape of 
container) stools within 24 hours
•

 
Send stool specimen for C difficile testing 

•
 

Isolate patient pending results
•

 
Exception: patient with possible recurrent CDI (isolate 
and test following first unformed stool)



Considerations for CDI Supplemental 
Prevention Strategies

Handwashing (instead of alcohol gel)

•

 
Alcohol hand gels not sporicidal

•

 
Handwashing recommended following contact with CDI 
patient or environment

•

 
Hand washing with soap or antimicrobial/antisepsis 
agent is equally effective in removing C.difficile spores 
from hands of healthcare workers

17



Product Comparison for C. difficile Spore 
Removal from Hands 

Product Log10 Reduction
Tap Water 0.76
CHG (4%) antimicrobial hand wash 0.77
Non-antimicrobial hand wash 0.78
Non-antimicrobial body wash 0.86
Triclosan (0.3%) antimicrobial hand wash 0.99
Heavy duty hand cleaner used in 
manufacturing environments

1.21*

* Only value statistically better than others

Edmonds, et al. Presented at SHEA 2009; Abstract 43.

Conclusion: Spores may be difficult to eradicate even 
with hand washing

Presenter�
Presentation Notes�
In fact, new data suggest that spores may be very difficult to remove from hands despite hand washing.  In this study, investigators achieved much lower log reductions of spore contamination with all hand washing products used than in previous studies.  The most effective agent was a heavy-duty hand cleaner that would not be practical for frequent use.  These results reinforce the importance of glove use when caring for CDI patients and reducing the environmental spore burden.�



Considerations for CDI Supplemental 
Prevention Strategies 
Universal Glove Use

•
 

Spores difficult to remove even with hand washing
•

 
Adherence to glove use (with Contact precautions) critical to 
preventing C. difficile transmission via hands of HCW

•
 

For facilities or units with high CDI rates, consider adopting 
routine glove use for ALL patient care  (“universal”)

•
 

Rationale
•

 

Asymptomatic carriers play a role in transmission (though 
magnitude of contribution unknown)

•

 

Practical CDI screening tests not available 



Considerations for CDI Supplemental 
Prevention Strategies

Use of Bleach for Routine Cleaning
▫

 
Bleach can kill spores - most other standard disinfectants 
cannot
•

 

Limited data suggest cleaning with bleach (1:10 dilution prepared 
fresh daily) reduces C. difficile transmission

•

 

Two before-after studies showed benefit on units with high 
endemic CDI rates

•

 

Bleach may be most effective in reducing burden where CDI rates 
high 

▫

 
EPA has recently registered other sporicidal disinfectants

20



Environmental Cleaning
•

 
Assess adequacy of cleaning before making decisions to 
change cleaning products (such as to bleach)
•

 
Ensure thorough cleaning of CDI patient care areas
▫

 
Focus on high-touch surfaces and bathroom

•

 
Study in 3 hospitals used fluorescence to assess cleaning 
▫

 
Showed only 47% high-touch surfaces cleaned

▫

 
Educational intervention with environmental services staff 
resulted in sustained improvement

•

 
Use of environmental markers a promising method to 
improve cleaning in hospitals

21

Mayfield et al. Clin Infect Dis 2000;31:995-1000.
Wilcox et al. J Hosp Infect 2003;54:109-14.



No Recommendation

•
 

Probiotics
•

 
Naturally occurring live bacteria

•
 

Rational for use is to prevent CDI by 
restoring normal flora 

•
 

Decolonization
•

 
No data to support decolonization

22

Reference:  APIC. (2008).  Guide to the elimination of Clostridium 
difficile.  Retrieved from       
http://www.apic.org/Content/NavigationMenu/PracticeGuidance/AP 
ICEliminationGuides/C.diff_Elimination_guide_logo.pdf

http://www.apic.org/Content/NavigationMenu/PracticeGuidance/APICEliminationGuides/C.diff_Elimination_guide_logo.pdf
http://www.apic.org/Content/NavigationMenu/PracticeGuidance/APICEliminationGuides/C.diff_Elimination_guide_logo.pdf


CDI Prevention Process Measures 

Core
•

 
Measure compliance with hand hygiene and contact 
precautions

•
 

Assess adherence to protocols and adequacy of 
environmental cleaning

Supplemental
•

 
Track use of antibiotics associated with CDI in a facility



California Antimicrobial Stewardship 
Program Initiative
•

 
Component of the CDPH HAI Program

•
 

Goal is to assist all California hospitals and long-term 
care facilities optimize antimicrobial use to improve 
patient outcomes

•
 

www.cdph.ca.gov/programs/hai/pages/AntimicrobialSte 
wardshipProgramInitiative.aspx

•
 

Contact Kavita K. Trivedi at ktrivedi@cdph.ca.gov for 
more information

24

http://www.cdph.ca.gov/programs/hai/pages/AntimicrobialStewardshipProgramInitiative.aspx
http://www.cdph.ca.gov/programs/hai/pages/AntimicrobialStewardshipProgramInitiative.aspx
mailto:ktrivedi@cdph.ca.gov


CDI Prevention Outcome Measure - 1
•

 
Use NHSN surveillance methods for CDI

National Healthcare Safety 
Network, CDC 



CDI Prevention Outcome Measure - 2
•

 
In CDI LabID surveillance
•

 
Positive C diff tests put through an algorithm
•

 
Cases categorized based on 
•

 

admission date to facility 
•

 

date of specimen collection

*National Healthcare Safety Network, CDC 

Specimen Collected Case Defined as

> 3 Days after admission Healthcare Facility Onset (HO)

Day 1, 2, or 3 of admission Community Onset (CO)

From patient discharged ≤4 
weeks prior 

Community Onset Healthcare 
Facility Associated (CO-HCFA)



CDI Prevention Outcome Measure - 3
For repeat CDI in the same patient, considered either a 
new infection or a recurrence of the previous infection  

•
 

Incident (new)
specimen obtained >8 weeks after the most recent 
LabID Event

•
 

Recurrent
specimen obtained >2 weeks and ≤

 
8 weeks after 

most recent LabID Event

*National Healthcare Safety Network, CDC 



SHEA/IDSA Compendium of Recommendations

CDI Checklist Example
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Questions?    

For more information, please contact any 
HAI Liaison Team member.

Thank you
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